Protein phosphatase 2A dephosphorylates phosphoserines in nucleocytoplasmic shuttling and secretion of high mobility group box 1.
High mobility group box 1 (HMGB1), a non-histone chromosomal protein, is a proinflammatory cytokine. There are two known pathways for the release of HMGB1 into the extracellular milieu-passive and active. The passive pathway is attributable to cell death from damage or necrosis, and the active pathway is secretion from immunocompetent cells activated by proinflammatory stimuli. Recent studies have shown that post-translational modifications of HMGB1, including phosphorylation, are involved in the relocation of HMGB1 to the cytoplasm and subsequent secretion. With regard to the HMGB1 phosphorylation, Youn and Shin [Nucleocytoplasmic shuttling of HMGB1 is regulated by phosphorylation that redirects it toward secretion. J Immunol 2006;177:7889-97] reported that treatment of the murine macrophage RAW264.7 with okadaic acid resulted in nucleocytoplasmic translocation and secretion of HMGB1. Herein, we demonstrate the physical interaction between HMGB1 and protein phosphatase 2A (PP2A) in the RAW264.7. The results of in vitro phosphatase assay further indicate that PP2A dephosphorylates specific phosphoserine residues within one of the two nuclear localization signals (NLSs) of HMGB1. The cytoplasmic relocation of HMGB1 through PP2A inhibition was markedly suppressed by replacement of the Ser residues within the NLS with Ala. These consequences imply that PP2A correlates in the nucleocytoplasmic shuttling of HMGB1.